Large Brazilian cities, particularly those that have experienced rapid population growth since the middle of the last century, have exhibited significant signs of population dispersion in their peripheries in recent decades. A study of the population's spatial redistribution in the Metropolitan Region of Belo Horizonte (MRBH) confirms this finding. In the process of dispersion, the levels of urban commuting increase, and commuting becomes a relevant indicator of the degree of integration within the metropolis. This paper evaluates the current magnitude and main features of reverse commuting, as characterized by the daily displacements of the population that resides not in the periphery but rather in the core. Flows from the metropolitan core towards the peripheral municipalities are examined using sample microdata on the MRBH municipalities from the 2000 and 2010 demographic censuses by combining the variables of "municipality of residence" and "municipality of work/study." The results indicate an increase in reverse commuting in both absolute and relative terms. When this flow is compared to traditional commuting (periphery/center), the relative values are considerable. In some cases, this relationship reaches notably high values, as the case of Confins (the municipality where the international airport is located), and also municipalities that are part of a relatively old conurbation, such as Nova Lima and Betim.
Introduction
Since the 1980s, the deconcentration of population and economic activities has attracted the attention of researchers studying the spatial redistribution of the population in Brazil. Debates on the subject have resulted in the wider use of terms such as "demetropolitanization", "polarization reversal", "concentrated deconcentration", and "spatial dispersion". Also, there is empirical evidence that the decline in population growth that occurred in various Brazilian metropolitan centers in recent decades is attributable to various causes, including center-periphery migration.
Although the urbanization process in Brazil is relatively recent, some authors, using data from the last two censuses, have found evidence of spatial dispersion, even though the major cities have maintained a strong regional/national demographic expression and continue to attract thousands of migrants from depressed regions, albeit with very low growth (MARTINE, 1994; DINIZ, 1993; MATOS, 1995a; LOBO, 2009; LOBO; MATOS, 2011) .
Data on population mobility within the Metropolitan Region of Belo Horizonte (MRBH) confirm this trend. Several studies have shown that, since the 1970s, many municipalities in the metropolitan periphery experienced strong population growth, largely as a result of the high volume of migration from the metropolitan core. These migratory flows also reflect the distribution of wealth production in the region, which can be confirmed by a loss of relative participation in Belo Horizonte's GDP in recent decades (LOBO; CARDOSO; MATOS, 2009) .
Notwithstanding the contributions already made by regional economic and demographic analyses, this phenomenon requires further research in terms of the possible consequences of the population's spatial redistribution and the mobility of the residents of the Metropolitan Region of Belo Horizonte's (MRBH). In the field of geography, studies of these movements remain few, as do studies that explore questions arising from the censuses carried out by the Brazilian Institute of Geography and Statistics (Instituto Brasileiro de Geografia e Estatística -IBGE).
The purpose of this paper is to assess the metropolitan core's level of centrality, based on the population's daily movements to and from the 33 municipalities of the Metropolitan Periphery (MP) of Belo Horizonte, located in central Minas Gerais state (Figure 1 ).
For this study, sample microdata from the 2000 and 2010 demographic censuses were used, allowing the identification of specific "place of residence to place of work/ study" movements comprising commuting in the MRBH. The two variables that separately identified the workplace and study place from the current residence in the 2010 Census were combined, giving priority to the municipality of work when it was different from the place of study. This merging was necessary for comparison with the 2000 Census data, which inquire in one question the place of study or work. An analysis of the volumes of these flows, to work/study from and to Belo Horizonte, allowed a problematization of commuting in order to examine urbanization and intra-metropolitan spatial dispersion. 
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Population deconcentration and/or dispersion: a brief review of the literature Richardson (1980) , one of the first authors to discuss the issue of polarization reversal, observed that a continued increase in concentration does not lead to a continued increase in economic efficiency. The marginal benefits derived from urban scale and concentration tend to decrease after a certain population size has been reached. This process is characterized by a change in the spatial polarization trend in the national economy, from the point at which spatial dispersion occurs outside the central region. Richardson believed that polarization reversal occurs in a series of stages: first, there is a well-defined process of economic concentration, in which a center and periphery have been established; then, structural changes take place in the center, with the adjacent cores beginning to undergo more rapid growth than the center; the third stage marks the beginning of the polarization reversal process, with expanded dispersion; then, the dispersion also reaches the secondary centers; and, finally, the center begins to lose population. Thus, as employment opportunities begin to expand more rapidly outside the main metropolitan area, the residential population tends to redistribute itself throughout the urban system, reflecting the increasing comparative advantages of the secondary cities. Capital and labor flows converge outside the central metropolis in secondary cities that experience relatively faster rates of economic and demographic growth.
In the field of regional studies, there have been various attempts to apply these models and theoretical reconstruction in Brazil, where structural and sectoral particularities make it difficult to interpret this phenomenon. One of the first studies of the possible process of polarization reversal in Brazil was by Townroe and Keen (1984) . In considering this process from the point at which the urban population's concentration in the central region begins to decrease, these authors believed that there were concrete signs of polarization reversal in the state of São Paulo between 1970 and 1980. They suggested a duality in the factors that lead to the concentration of economic activities, highlighting the concentrative role played by certain social and economic forces, which at a certain point begin to act in the opposite direction, towards deconcentration. Demographic transition, the degrees of social and economic inequality, the patterns of rural development, and the institutional and social forms of disseminating information and innovations may or may not increase the concentration of an urban population's distribution.
Although the notion of polarization reversal is attractive and may seem consensual, the findings on polarization reversal in Brazil encountered numerous criticisms. These ranged from questioning the empirical evidence that was used, to the type of variables and the methodologies that were adopted. Azzoni (1986) , for example, criticizes the fact that a city's size is considered an indicator of agglomerative economies. In admitting that these advantages, as with psychological polarization and the transport of ideas, are present in the urban environment, it is essential to consider the region as capable of generating a field of attraction for new investments. The basic idea is that regional attraction transcends the urban environment, while the locational costs are essentially urban. The assumption that there would be a process of polarization reversal in Brazil in the 1970s would be, at the least, premature. Evidence indicated that, far from being a sign of polarization reversal, the phenomenon observed in São Paulo would be more akin to a sprawling of industry within the most industrialized area of the country, a process of "concentrated deconcentration" (AZZONI, 1986) .
In challenging some of the assumptions and results presented by Azzoni, Diniz (1993) offers a new model of interpretation. He believes that following the undisputed economic and demographic concentration observed to the end of the 1960s, the initial stages of the process of reversing this polarization began. However, the deconcentration process would not have occurred widely, but rather in certain areas that were well equipped and rich in externalities, which is reflected in the sprawl towards the interior of certain Brazilian states. Meanwhile, Negri (1996) considers Azzoni's analogy inapt, and also believes that the polygon established by Diniz is inappropriate. According to Negri, although this region has benefited from the deconcentration of the last 20 years, which expanded its participation in the national industry from 33.1% to 49.2%, the deconcentration was not incompatible with growth outside the polygon.
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Rapid urban growth has been characteristic of Brazil since the 1940s. The nascent industrial economy began to redefine the paths of territorial reorganization, and the new pattern of urbanization was essentially concentrative. The population's internal redistribution intensified, largely in favor of great urban centers, especially those located in the Southeast region. In parallel, government programs had incentivized successive openings of agricultural frontiers since the 1930s (MARTINE, 1987; PATARRA, 1984; TASCHNER; BÓGUS, 1986 ). The growth rates of the urban population, particularly from 1950 on, were very high. They only began to slow in the 1970s, a time when the rural exodus was still significant and the excessive demographic concentration in Brazil's Southeast region became a concern to local authorities and governments. At that time, more than 72.0% of the Southeast's population resided in urban areas, and, gradually, accelerated urbanization began in other regions. It is clear that increased rural-urban migratory flows strongly contributed to the urbanization process. Brazil's largest capital cities centralized urban regions that seemed to emerge as a single organism, a single city, although subordinate to different municipal administrations. As such, the federal government mandated the creation of Metropolitan Regions (MRs) so that the political and administrative links between the municipalities within these sub-areas could resolve shared problems.
2 State and federal funding was given as an incentive for integrated management to cities that participated in developing and planning this new management model. Eight of the nine major MRs in Brazil were created in 1973 (São Paulo, Belo Horizonte, Porto Alegre, Recife, Salvador, Curitiba, Belém, and Fortaleza), with Rio de Janeiro added in 1974.
The dispersion and daily spatial movements of the MRBH's population
Since the 1970s, as Rigotti (1999) , Rigotti and Rodrigues (1994) , and Matos (1995a) , among others, have demonstrated, there has been a noticeable deceleration in Belo Horizonte's growth rate. From then on, the municipalities on the MRBH's periphery experienced much more significant population increases than the capital city itself. The peripheral municipalities witnessed annual population growth rates of 6.84%, 5.01%, and 4.40% in the periods of 1970/1980, 1980/1991, and 1991/2000, respectively. In these same periods, the municipality of Belo Horizonte had annual growth rates of 3.73%, 1.15% and 1.10%, 3 respectively. These differences in the growth rates of the metropolitan periphery were reflected in the evolution of the metropolitan core's participation in the MRBH's total population stocks. Since 1970, the metropolitan periphery has grown in demographic volume and increased its relative participation in the MR. In 2000, 48.63% of the metropolitan region's population resided outside Belo Horizonte (in 1970, it was only 33.59%). This decline in Belo Horizonte's population participation could lead to at least two seemingly contradictory conclusions: a loss of the capital city's centrality or an expansion of the metropolitan core's field of polarization. The first hypothesis is based on a probable displacement of economic activities and population from the core to the periphery, with a reduction in the capital city's economic and demographic weight. In the other, the periphery's growth is observed as a result of the outflow from the metropolitan core, which, contrary to what one might think, would represent increased polarization and densification of the core regional urban network. Although it seems contradictory, an analysis of the population's mobility between the core and the municipalities of the metropolitan periphery appears to indicate that, even though Belo Horizonte has maintained its centrality, a reasonable number of municipalities in the region have gained autonomy. Various municipalities that were described as mere "sleeper cities" in the 1960s and 1970s 4 have both expanded their interrelationships with the core and undergone a strong development of certain eminently urban features. This has led a growing portion of the local population to carry out their economic/professional activities in their municipality of residence, which tends to impact the proportion or volume of those moving daily between the periphery and metropolitan core. Regardless, intra-metropolitan mobility has become a good indicator of the degree of interaction between municipalities because it reflects the social density of the constructed metropolitan area, alluded to by various urban studies of the intensification of daily urban commuting in the municipalities of a metropolitan area (ANTICO, 2004; MOURA et al., 2005; ARANHA, 2005; OJIMA et al., 2014) . In the case of the MRBH, as with the other major metropolitan agglomerations in Brazil, these movements have primarily resulted from the shift of real estate capital, along with specific state allocations for economic infrastructure and housing programs. However, the wealthiest households in the capital city continue to 3 Inter-and intra-regional migratory flows played an important role in the decline in Belo Horizonte's growth rate. After the 1970/1980 period, as Rigotti (1994) indicated, net migration rates were already favoring the metropolitan periphery, with notable population gains in the municipalities of Ribeirão das Neves, Betim, Contagem, Ibirité, Santa Luzia, and Vespasiano. 4 An explanation of this process is provided by Ojima and colleagues who use the term "sleeper city" has been linked to the processes of marginalizing and peripheralizing poverty in metropolitan contexts. These are cities created through significant migration growth households to municipalities farther away from their place of work, in search of better environmental quality, less violence, etc." (OJIMA et al., 2014) Expanded commuting in the metropolitan region of Belo Horizonte Lobo, C. et al.
R. bras. Est. Pop., Rio de Janeiro, v. 32, n.2, p. 219-233, maio/ago. 2015 utilize services provided by the low-income population.
5 Many of these service providers undoubtedly commute within the MRBH, though the flow of residents from the center towards the metropolitan periphery should be increasing. Studies that seek to understand the logic underlying the disproportionate growth of urban areas in conurban municipalities are old and recurrent. The growing distances between place of residence and place of work, imposed by the exclusionary dynamic of the housing market and discriminatory urban policies, constitute one of the major socioeconomic problems of large Brazilian cities, and are even at the root of the large protests happening currently, whether peaceful or violent.
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The more specific research, such as the Origin-Destination Survey, provides data on the flows of people within a single agglomeration, which allows the visualization of the complexity of movements resulting from interactions between people and employmentgenerating sites in major Brazilian urban centers. However, it is also possible to measure daily movements between municipalities with demographic census data, specifically with the question of the municipality in which the person works and/or studies (MATOS; FERREIRA, 2004; LOBO; CARDOSO; MATOS, 2009).
Reverse commuting: the new face of dispersion? Evidence based on flows in the MRBH
The economic and demographic expansion of metropolitan cores explains the increased strength of their polarization. Although this is not a new phenomenon, it can be measured through commuting. One recurring piece of evidence of the population's daily movements comes from residents in the peripheries who go to work or study in the metropolitan centers. However, because of the direct and indirect effects of "(dis) economies of agglomeration" (still in the stage of disseminating positive gains in productive agglomeration), new centralities located in the periphery begin to attract population, including people coming from the metropolitan core. The data shown in Table 1 present two periods (from the last two censuses) and confirm this hypothesis.
Although the flow from the periphery to the core of the metropolitan area has increased (from 226,957 to 382,130), the growth of flow toward the periphery was considerably higher: from 39,543 in 2000 to 69,903 people in 2010 (an increase of 76.73%, compared to 43.35% for Traditional Commuting). It appears that there was a significant increase in daily mobility in the Metropolitan Region of Belo Horizonte, especially by capital city residents. Observing the proportion represented by Reverse Commuting (RC) -referring to centerto-periphery flows -over Traditional Commuting (TC) -referring to periphery-to-center flows -the results confirm the growth of metropolitan mobility towards the periphery. If RC corresponded to 8.61% of TC in 2000, in 2010 this ratio reached 11.30%. Moreover, 5 Brito and Souza (2005) , taking the MRBH as an example, assert that inequality in the metropolitan space's social fabric can be understood from the fact that nearly 70% of those who commute to work in Belo Horizonte used to reside in that city; in some municipalities, the proportion is higher, as is the case in Sabará. Thus, intra-metropolitan migration is largely associated with the movement of real estate capital and the selectivity of migration. 6 More details about these protests see Singer (2013). in some municipalities the ratio between RC and TC experienced considerable growth. In relative terms, the most significant case is Confins, whose RC/TC proportion in 2010 was greater than 300% and more than three times of what it was in 2000. In this case, most of the commuting changes for this municipality were a direct consequence of the resumption/ expansion of activities at the Tancredo Neves International Airport. In other municipalities with significant volumes of commuters, such as Contagem, Betim, and Nova Lima, the RC/ TC proportion is also relatively high. In the latter two, this ratio was approximately 50% in 2010, which means that for every two people living in these municipalities and working or studying in Belo Horizonte, one person makes the opposite journey. In 2010, the number of people who work or study in Contagem and live in Belo Horizonte was 30,201 (in 2000 this number was 19,975 people), and the RC/TC ratio was 34.02%.
As shown in Figure 2 , the RC/TC ratio was less than 10% in most of the metropolitan periphery's municipalities in 2000, an observation that is valid for 18 of the 34 municipalities listed. In 2010, only 12 municipalities had such low ratios. The proportional growth of Reverse Commuting occurs in the municipalities on the north axis (Santa Luzia, Ribeirão das Neves and São José da Lapa) and the suburbs of the east (Sabará, Raposos and Caetés), west (Capim Branco, Esmeraldas and Florestal) and south (Ibirité, Mário Campos and Itatiaiuçu). Given the evidence analyzed to date, what can be said regarding the people living in Belo Horizonte who reverse commute toward the metropolitan periphery? The collection of graphs in Figure 3 , identifying the five main occupations of those who commute to work or study in Belo Horizonte, helps to partially answer this question for six municipalities with highest RC flow. For the municipalities in which many industrial plants are located -Contagem, Betim, and Santa Luzia -the occupations of those who reverse commute are mainly office clerks, members of the armed forces, store clerks, skilled workers (Betim), elementary school teachers and cleaners. For the other three municipalities, Ribeirão das Neves, Vespasiano, and Nova Lima, the leading occupations are elementary teachers, members of the armed forces, prison guards (Ribeirão das Neves), construction workers, and cleaners.
In short, a significant portion of those who live in Belo Horizonte and who reverse commute to work (more than study) in the metropolitan periphery do so to those municipalities that stand out for generating jobs in the industrial sector, such as Contagem and Betim, or for expansion that demands construction workers, such as Nova Lima and Santa Luzia. However, it is primarily in the tertiary sector where there are more occupations that require medium-skilled workers, such as elementary school teachers, police officers, and sales clerks.
Final considerations
Since the 1980s, the possible effects of the population's spatial deconcentration and dispersion have attracted the attention of many Brazilian researchers. After decades in which the country experienced a strong concentration of population and economic activities in the major metropolises of the Southeast, there is evidence of a shift away from the past concentrative pattern. Although Brazil's socioeconomic reality is different from that of developed countries, various studies have attempted to evaluate the hypothesis of "reverse polarization" in Brazil. The debate continues, although there is much evidence to suggest that there is, if not a complete deconcentration in the classic mold of developed countries, at least a significant increase in commuting in the country's main cities and growth of many spaces outside the metropolitan cores.
Regardless, research is still emerging that examines the diversity of the population's movements within this type of analysis, whether taking the classical definition of migration into account or considering commuting. In this context, the Metropolitan Region of Belo Horizonte comprises a unique space. Halfway through the last century, the state capital had just over 350,000 inhabitants. In less than fifty years Belo Horizonte experienced a strong surge of population growth and a subsequent deceleration, largely the result of a reversal of center-periphery net migration. From that moment on, several of the metropolitan area's urban centers were strengthened, and they began to exhibit population growth levels well above those of the core, fed by increasing migration. If the population's spatial dispersion does not completely explain spatial deconcentration, as suggested by the regional economy, the signs that many spaces outside the metropolitan core are gaining economic autonomy have multiplied.
The evidence presented here goes beyond the successes of Contagem and Betim municipalities, which are important centers of the Minas Gerais industrial park's expansion; it also brings to light the role played by municipalities on the MRBH's north axis, such as Ribeirão das Neves, Santa Luzia, and Vespasiano. One way to evaluate changes in the centrality of the metropolitan area is to analyze the population's daily movements. Based on the 2000 and 2010 censuses, it was possible to identify a significant increase in the proportion of daily residence-to-work/study flows from the municipalities of the periphery towards the metropolitan core, which in 2010 involved almost 70,000 people (highlighting the cases of Betim/Contagem in terms of volume, and Confins for its ratio). Associated with this change, many of the municipalities of the periphery had a significant growth in flows of residents traveling away from Belo Horizonte, especially skilled workers in the urban tertiary sector and public service jobs (teachers and members of the military).
Although the results presented in this paper are database derived from just two decades, requiring attention to possible conclusions about general trends, there are signs of consolidation of new centralities in the metropolitan periphery of Belo Horizonte, which have attracted more than a few workers and students coming from the core. However, more research is necessary on each municipality, incorporating the results obtained of future censuses and analyzing the reality of other metropolitan areas in Brazil, especially São Paulo and Rio de Janeiro. Lobo, C. et 
Resumen
Conmutación ampliada en la Región Metropolitana de Belo Horizonte: evidencias de la movilidad pendular inversa Las grandes ciudades de Brasil, especialmente aquellas que han experimentado un crecimiento rápido de la población desde mediados del siglo pasado, han presentado en las últimas décadas señales significativas de dispersión de la población en sus periferias. El estudio de la redistribución espacial de la población en la Región Metropolitana de Belo Horizonte (RMBH) apunta en esa dirección. En este proceso aumentan los niveles de conmutación urbana, y la movilidad pendular es un indicador relevante para estimar grados de integración dentro de la metrópoli. En este artículo se evalúan la magnitud actual y las principales características de la llamada pendularidad inversa, que se caracteriza por los desplazamientos diarios de la población residente en el centro, no en la periferia. Se examinaron los flujos desde el núcleo metropolitano hacia los municipios periféricos. Para esto, se utilizaron los microdatos muestrales de los censos demográficos de 2000 y 2010 de los municipios de la RMBH, por medio de combinaciones de las variables "municipio de residencia" y "municipio de trabajo/estudio". Los resultados revelan un aumento de la pendularidad inversa tanto en términos absolutos como relativos. Cuando se compara este flujo con la pendularidad tradicional (periferia / centro), los valores relativos son considerables. En algunos casos esta relación alcanza valores muy altos, como en Confins, municipio en el que se encuentra el aeropuerto internacional, o en los municipios de conurbación relativamente antigua, como Nueva Lima y Betim.
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